Abstract. The magnetic breakout model has been widely used to explain solar eruptive activities. Here, we apply it to explain successive filament eruptions occurred in a quadrupolar magnetic source region. Based on the high temporal and spatial resolution, multi-wavelengths observations taken by the Atmospheric Imaging Assembly (AIA) on board the Solar Dynamic Observatory (SDO), we find some signatures that support the occurrence of breakout-like external reconnection just before the start of the successive filament eruptions. Furthermore, the extrapolated three-dimensional coronal field also reveals that the magnetic topology above the quadrupolar source region resembles that of the breakout model. We propose a possible mechanism within the framework of the breakout model to interpret the successive filament eruptions, in which the so-called magnetic implosion mechanism is firstly introduced to be the physical linkage of successive filament eruptions. We conclude that the structural properties of coronal fields are important for producing successive filament eruptions.
Introduction
Filament (prominence) eruption is one of the most spectacular, large-scale activity on the Sun, which often associates with solar flare and coronal mass ejection (CME). The eruption of a filament can severely impact the solar-terrestrial environment and human activities; and the study of these phenomena has developed into a new discipline dubbed space weather. However, the physical mechanism of filament eruption is still not well understood, even though extensive observational and theoretical works have been made in recent decades.
Generally speaking, a filament eruption always starts from a closed magnetic system in quasi-static equilibrium, in which the upward magnetic pressure force of the lowlying sheared field is balanced by the downward tension force of the overlying field. When the eruption begins, the equilibrium is destroyed catastrophically, and part of the non-potential magnetic flux and the plasma are expelled violently from the Sun. Given different magnetic environments, the eruption of a filament can be failed, partial, and complete eruptions (e.g., Gilbert et al. (2001) , Liu et al. (2009 ), Shen et al. (2011 ). Sometimes, several filaments far from each other or resided in one complex active region can erupt successively within a short time period. A key question of successive eruptions is whether they are physically connected or not. It seems that the answer is positive, and the connection is often of a magnetic nature (e.g., Jiang et al. (2008) , Jiang et al. (2011 ), Török et al. (2011 ), Shen, Liu & Su (2012 , Titov et al. (2012) , Lynch & Edmondson (2013) , Schrijver & Title (2011 ), Schrijver et al. (2013 ).
Currently, solar physicists have developed a number of models for interpreting filament/CME eruptions. Among various models, the magnetic breakout model assumes 2 Y. Shen a large-scale quadrupolar field configuration; the core field is increasingly sheared by photospheric motions, which is surrounded by an overlying antiparallel loop system (Antiochos (1998), Antiochos et al. (1999) ). Naturally, a null point is formed between the core and the overlying loop system. This model can be used to interpret many eruptions which occur in complex multipolar active regions (e.g., Aulanier et al. (2000) , Maia et al. (2003) , Shen, Liu & Su (2012) ). Here, we apply the magnetic breakout model to explain successive filament eruptions which occurred in a quadrupolar magnetic source region, and propose a possible physical linkage between the filament eruptions.
Results & Interpretation
The basic magnetic topology of the breakout model is shown in Figure. 1. It can be seen that the four magnetic poles (P1, N1, P2, and N2) are connected by three low-lying lobes and one overlying loop system; and a coronal null resides inbetween the middle lobe and the overlying antiparallel loop system. In addition, one can assume the existence of a filament under each lobe (F1, F2, and F3 ). In such a configuration, a small disturbance to the system could lead to the eruption of the whole system. Typically, there are two types of disturbance to the system. The first type is that the disturbance acts on F2, which will lead to the rising of F2 and the middle lobe, and further results in the external reconnection around the null point, which will removes the confining field of F2 to the lateral lobes and thereby reduce (increase) the confining capacity of the middle (lateral) lobe. Therefore, this type of disturbance often lead to failed eruptions of F1 and F3, while the eruption of F2 should be a successful one. The second type is that the disturbance acts on F1 or F2, which will not lead to any reconnection, and therefore no filament eruption occurs. Here, we present another type of filament eruption in a solar breakout event, in which successive partial and full filament eruptions are involved.
The detailed analysis of the event can be found in Shen, Liu & Su (2012) . Here we just give a brief summery of the results. As shown in Fig. 2(a) , we find that the extrapolated coronal field above the magnetic source region is of the topology of the breakout model, and the two filaments are located below the middle and the left lobes respectively. The initiation of the successive filament eruptions started from a small mass ejection, which directly interacted with the southern part of F2 and thus resulted in the slow rise of this filament. The slow rise of F2 lasted for about 23 minutes and a speed of 8 km/s. During this period, some signatures for breakout-like external reconnection were observed. For example, two brightening patches at both sides of F1, the appearance of bright loops and a weak hard X-ray source above F1. After the slow rising phase, F2 was quickly accelerated to 102 km/s, and finally, it erupted successfully and caused a CME. The activation of F1 started around the end of F2's slow rising phase, which erupted with strong writhing motions. When F1 reached its maximum height, the eruption of a bloblike structure was observed above the filament. In the meantime, F1 began to fall back to the solar surface. These results indicate that the eruption of F1 should be a typical partial flux rope eruption. According to the model proposed by Gilbert et al. (2001) , the reconnection site should be located above the filament. We interpret the observations using the breakout model as shown in Fig. 2 . Panel (a) presents basic magnetic topology. Due to the disturbance introduced by a small plasma ejection, F2 slowly rises, expanding the middle lobe, which will result in the external magnetic reconnection within the current sheet formed around the coronal null point (see CS1 in panel (b) ). According to the magnetic implosion mechanism proposed by Hudson (2000) , the magnetic pressure around the reconnection site will decrease due to energy released during the energy conversion process in coronal transients such as 
